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Abstract of JP7126616 

PURPOSE:To obtain an EL device having a layer 
containing a polythiophene liaving a specified 
structure, capable of efficiently emitting light by a 
low voltage and excellent in heat resistance, 
durability, drive stability and luminous life. 
CONSTITUTION This EL device has one or more 
layers containing one or more kinds of a polymer 
having a structural unit of formula I (Rl and R2 
are each H, an aromatic hydrocarbon or an 
aliphatic hydrocarbon; average polymerization 
degree is 4 to 100), a copolymer having structural 
units of formula I and formula II (R3 and R4 are 
each R1) and further preferably a polymer having 

a structural unit of formula III [X1 and X2 are / fi ^ \ || 

each H or a halogen; (n) is 4 to 100]. 
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t al., Polym. J., 22. 187(1990)] , t^E\Z^K>%^n 

(I R) . ^a^ft«X^i7 (N 
MR) ^{CcJ:oTfT5:ic?:;0^^T^^o 
[0 0 6 6] ^fc, ^pi^S'&S (n) . m«¥i^53^^« 

- (GPC) , mi^^^^h^^yy^-. -^xx^^h 

[0 0 6 7] IK.^JSS 0 or£t±, ^;^c«lM.^>S:»fc;^i: 

C H N 

H-ffffi (%) 58.5 2.45 39. 

mi^m (%) 57.07 2.07 35. 

[0 0 7 1] ^0*J2 :j^U (^:^:7x>-2, 5-v 

-f; i/) [g-a-^i ii - i_ :_^^»HS^ Bxi_^'i:.g 

t'X (1, 5 ->'i7D:t:$7^':xX» -'y^;^ (N i 50 



[0 0 6 8] KiT\Z. ;m^coa'&#:(^'&^«^J^*t"o 

[0 0 6 9] ^figgtll 7}^U (^ :^:73 i>-2 > 4-i^ 

tfX (1, ^-zy^a:t^^z^X.» :z.y^)l (N i 
(cocDz 1. 58g(5. 7 immol) ,2,2'- 
lft!U>^>0. 9 Og (5. 7 5mmol) 1, 5-v 
i7 p;ti7^>?X> 1 . OmlS:, N, N - v;^ 

H 5 OmHca*flH^4'T?g^L.. $'^tr2, 4- 
vyD^^:^y' jc> 1 . 1 5g (4. 7 6inmol) ^JP 

^, 6 orTi 8 h rmwi^fco ^(Drnrn. 

[0 0 7 0] 

Br 

55 0.0 (0H2S). 
50 5.56 

(cod)2) 1. 58g (5. 7 ImmoO .2,2* 
-lftfUv>0. 9 Og (5. 7 5mmol) 1, 5- 



( 
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->'yD^^:t:7x> 1 . 1 5g (4. 7 Gmmol) SrJiJP 
X. 6 O^CTl 8 h rit«^L;^Co -^O^*, 

C H 

lf-©« «) 58.5 2.45 
Sd^M (W 53.45 2.32 
[0 0 7 3]:&^M3_ 7pU (3 -7x::i;[/-^;t7x 
> -2, 4-v<;U) -3 iT^iSaH^fca 

B r ] 

tiX (1, 5 -i>^P:t-^^>?x» r:>;/^r;t. (N i 
(cod)i)l. 58g (5.7 Immol) .2.2' 
-t*t:Uv>0. 90g (5. 7 Smmol) 1, 5- 

S/^n:ti7:$7vX> 1 . Oml^. N, N-v^^;^7j^;^ 

C H 
WcWm. (%) 75.8 3.8 
aj^M {%) 74.5 3.7 
[0 0 7 53 ^^^J4 7PU (3, 4 ->^;?c^;i.^:t:7 
x>-2, 5 : ^«aH^ 

felj:B r] (D -^^ 

t:X (1. 5 -i>i7n:ti7^i;x» ->yy;i/ (N i 
(cocDz ) 1. 58g (5. 7 Immol) ,2,2' 
-tt!Uv=>0. 9 0g (5. 7 5mmol) 1, 5- 
5>^n:t^^vX>l . Oml?^. N, N - v^^^Jl/^Jjl. 
AT^ H 5 OmUcSSIIH^ + TS'&L. $^tC2, 5 

C H 

Itfffil {%) 65. 4 5.48 
iftl^li «) 65.1 5.51 
[0 0 7 7] ^^gt|5 ^:ty^j:>-2, 4-v-fJI/- 
^:t:7x>-2, 5--:x>f;i/ (l : l ) ^a^ft: C^g 

tfT, (1, 5 ->-^n:^^^^vX» x^y^;i/ (N i 
(coci)2) 1. 58g (5. 71mmol), 2, 2' 
-lflfU>^>0. 9 Og (5. 7 Smmol) 1, 5- 
v'^n:t^^vX> 1 . Oml^. N, N - v ;)< 
AT^ H 5 Omnc^?g|IH»45T'S'&L, $^tC2, 5 
TCP^i^^lf C H 

Wc%m./% 58. 5 2.45 
fJJ^{fi/% 57.1 2.10 
[0 0 7 9] ^COffiCO^J^ffc'&^^fl-pViTfeJilg^Ct^^ 

[0 0 8 0] *%0^(?)EL^^tt, ^fci:< (ht) 1^<^W 
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[0 0 7 2] 



N Br 

39.55 0.0 (GH2S)„ 
35.84 6.39 

-v:/D^- 3 -:7xx;i/^:r7'x> 1 . l 9g (5. 
10 Ommol) SrJjPx., 6 0 "CT 1 8 h r j»*^bfco -^CDJK 

:i^^J-)Vmm. x^U>i;T^>*^?S. h;i/X>. 
x3^y-;i/T«ti*Lfeo ^m^^ OX^&^tz. 

[0 0 7 4] 



N Br 

20.2 0.0 (C, oH,S)„ 
18.6 3.0 

->?yD^-3, 4 ->5^^;i^^:t:7x> 1 . 4 Og 
(5. 2mmol) SrJlP;^. 6 0 ri? 1 8 h r »*^Lfco ^ 

mk-:^^ j-)vmm. x^U'>>^T^>*^as. h;^ 

X>. x5^y-;i/Ti5feitbfco iR^tt8 0%T» 

[0 0 7 6] 

N Br 

29.1 0.0 (aH,S)„ 

27.0 2.0 

-V^U^^^^y x,yQ , 6 3g (2. 6mmol) 

2, 4 -vyD^^:t:7x>0. 6 3g (2. 6mmol) 

x^U>>?Ta>*S?K, h;i/x>, x^y 
-;^Ti?Q^Lfco iR^t^9 3%T&-:pfco 
40 [0 0 7 8] 
S Br 
39. 55 0.0 (C4H2S)„ 
36.2 4.0 

[0 0 8 1] ^%m\t.. IE?L4oJ:a:m^coaA«tB, t 

50 mmi)^^(Dn^(D&x^^^\z'r^mm. n^^mmt 
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A, iE7LliMO#«lffi«iiS$S:#«:L. iCSStC^SUT^ 

A«iiiH*fctt«^^aA$iijiis*istt-ric, ^s^s^^ie 
?LaAfi&M«*fc»«^aA(i&M«**fes«fiKfrs lo 

[0 0 8 2] *^B^<;5m^#: I *3=kai'*a^«:;ii«, 

fS3tgO*-. i&Sl.i«iE?LaA«i2IBW*.trffl 

U^fcODtT^^a;^>\ IE?LffiA^jlB^*fefciE?Lii 
A^il • «7tSfCffll^SCi:fe$f*Ll/i„ Sfc. Jl^tC 20 
J;oT«. iE?LaA«iillS> ^^B*5j;ac«^aA*iJSI 

[0 0 8 3] *5!B^(DM^*t:ill iE7LaAllft 

[0 0 8 4] $-r, *«BJ(75«^^*: K ftfi^f*IIi£!e 

i^Hi LT«. #5883 63-264692 

^UU>. ap:!=.>. 1 2 - y'^i'D^U y 

So 

[0 0 8 5] S!7^Btc«, -mmmmi^:i^>^^ 40 

[0 0 8 6] *^BJ©S'&«:i, #^S^#:iI^^^H{C 

fflt^^.^^, ^iimxmmm^^um^&.Kmimm\z 

t). 0iJx.(i. <^mm 63-295695 

2- 1 9 1 6 9 4 Wi^m, ittM¥ 3- 7 9 2 ^ii^^tC 50 
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[0 0 8 7] C(DBA\ lEK&XmmmiZit. *^HJ(D 
2), iE?LaA«itS^S'Ji^ggttS::i:i^!:<. 

[0 0 8 8] lEiL&xmmm'^sEjL&AmtiEjmmm 
il^z'»<,1rxmmr^m■^^t. iEii&Ammmm<Dit^!^ 

CO ^, ^ L t i»^-t± ^ L T ffl U ^ d i Ti^T # 

mmmii'r^z.t\z^-ox. mmmsiimTL.. nmu 
[0 0 8 9] m^&AW&m^m'f-&xmii'm^mmm 

CD *^ e » * L V ^m^-e- * L T ffl V i S C i ^^T ^ 

^(Dm<nmizmm-t^z.iiAm^L^^o z.(D^oumm 
m\z^^^x\tm^&.Ammm^2m&.±mif^t^^m 

[0 0 9 0] :k\z. *^?«coa^#:i, *a^#iK m 

1 1 ^jE?LaA«^iJ^ji \zm i^^m-^\z-z>^^xm.m-t 

?i&Ammmi:mm-r^z.i:A^x^^. ^fz. ccoj; 
^ ti.sEii&A^mmmmi^^tzsE^mAmm:mtmm-t 

CDM^#:*ffli.^fcm-iE?LaA«!iilll$0BXL. ^^iz 
Mie Lfc J: o ?itteCDiE?LaA$iiJ^^^if4^ffl tifcm-iE?L 

ffiA<i2iB^«fg-rs:i<hT$.s, z.(oj^^rjimmi^ft 

m!&ii-r^z.ii\z^Ki. iETmAmmmmA^\i^±hm^ 

Yb-rso 
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[0 0 9 1] mz. «a«fig{r*3tts^-iE?LaAttjii 

(TPD) ^(D^mm^mT^>tj.iit)m^i^^\ 

[0 0 9 2] *^B^®a^#:(i, -f :t>-fb7j^7=->i^-v;i/ 
I P<Z)|fe*f|t*«4. 8-5. 4emm> m^^^ijEa 
<DmM^*^l. 8~3. OeV@acDt)CO-C$>S. 10 

[0 0 9 3] :^^m<Dm^^^iEJi&xwMm\zm\^>^ 

^iEii&Amxkm\zm^^^m-^. ^Tt^tct^^B^os 20 
a Ansie I' «miBo«^^a Aiftsi** isf s c: t *^ 

[0 0 9 4] mytmom-^, iE?LaA$ftj^H®j?$*5j; 
tx«TaA*ii2iJiwp$«4f{cis«$nr. 

^■:>Xhmtji^f}i. iSSfeO, l~1 0 0 0nin 

!|#(C8~2 0 Onmi-r-BCtT^WSL-ti, 

[0 0 9 5] iEjiiixmmm(r>m^^^umiFmxmm. 
(Dm^ tmmmhLKUiy 1 o~i oas^i-rn^ 

aAHttlnin£i.±, 2 0 nmji^± t 

■rs©*w*bvi, ^icDt^rroaA*. 

±Pi«, as. aASTi 0 onrnsa. ^ms-r-i o o 

onmm^x'$)^^ z-o^ji^oummiz-D^^Tit, axmrn. 

[0 0 9 6] ffl^(-^t>-&^^7te-^«?aAttlit 
^•^iE?LaA^MS<D^^-\'UT^i*J^^^-vUTIBS 40 

T^feossfi-^, mmm(n^mJiM\zii^^^mm- 

[0 0 9 7] *^0^('*3UT. m^rnxw^mt^^ii 
jEiirnxw^mt-^mt^^m-t^m^. ^r)^^mz 
tt, mf-mxm'i&mt'^m^^m-^^mLiEiim.xmm 
m\L^m^fs^t^mii^mt^^i^m^\z^^^x\t. so 
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A*iiStt{l:^!^icDi'^>'ft:7j^5r>->^;n poMtL 

0. 2eVg/.±-ea&-S>Clt;5W* Lt^o 
[0 0 9 8] cne.M^t^i^|B|*W I Ea|IS:± 

* r -5 s t ma Att^b^!^ * ^#t- ^ B o X ju^- 

^fcC=^^^UTCDffiA«J:Oe;iOlC< <fj:^©T, 
[0 0 9 9] ±gB{C*5(.JT, ^^'SA^ISIttft^ilir*^ 

*-r -5 s * J; z>'iE?La A$ft jMtt^k^it^ * ^=t-r S H ® I i 

^^aA«iH4fb^<l^*^Wr^g«'>;^c< tt) 1 SiiE 
?LaAtt3H4^t:^«!l*#*-rsB©'>;^c< 1 SiO 

[0 10 0] «^\z. jEK&xmmmtm^'&xmm • is 
^m. m=^^xmm.mt.jEiimxw&'%^m. ^roj; 

mmt^^^^^-r^mt-hmm-^nrzmmzii\^x. 

■^iKliOIpH, E a^*±IB*gH<i:-rS3:i*W*L 

[0 10 1] J:0)fiigLfcBlRl*, itttc«®1#R!c-e«, 
Affile *3 V U T:/n ■;/ + >i^X()m*^'5!W$n-^t- 

[0 10 2] ±.u<7immmmt, ^^ajjcoa 

^f*:<£^Wr^iE?LaAttjllBS:^-iE?LffiA^iJ^Bt 

^-iE?LffiAiiii«±{c. JilB«^iE?LaA<i^ttYk^#» 

^-^*-r5B*0'J;^«^:^IE?LaA«!j^B^i:LT^ 
it, ^ '=>lc:icD±lC?t)gbT±fSCD1B^ttA^jlltt<b^ 
«^ ^^*-r S B * K -5 C ^: * ^. 
[0 10 3] Cl®J;o;^c*!J5Ki-rs:ii:tCj;oT, ±tB 

(D^\^)Ty'uv^y^^mzmx. ^i^\zm'i-<Dfc% 

[0 10 4] ±SBir*5tt-5«^aA«ilH4^t:^!|^«, Hfr 

m(Dm'f'mxmm.mPi<Dut^f>^<b. sfciEiiaAiftj^tt 

^t^tltt. BfrlBcDIE?LaAfftjll1^^if4<75;:c*^*^'iiMJ?LT 

mt-^<^. lEumxmmmt-^m-i^^ im<D^m^^x 
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[0 10 5] tjiis. ±8e&atc43VJT, ■B^^axttsitt 



[0 10 6] itEro^CD^^i^^Tfc, t/^Ttl*^*^'±tBieH 

[0 10 7] z.(D t^<Dmc:)±m.m\z\tmzpm\tTif^^ 
t^. mmmmx'$>K>. ±mcomm^-mho. 2~i 

[0 10 8] ±ie(Ct>V^TfflV^^IE?LaAiijil*^i|Kftt, 

(1) hij;((8-+yyy5h)7)i'5r9A 



(2) [■ijX(8-+yij;5h)7Hl')A 

(3) h'JX(8-t;U;7F)7H-W 

(4) m(»-^j^}/n)7M~^k 



[0 1 14] *fi!B^(C*5tiTti, «^aA«i^tt<k^i^ 
[0 115] ;iCDt#, jl^)itC«4^^'JTcD5f:-7tf> 

<rji<o. ^^'jynm-^mm'p^ytmmx. ^^-ut^ 
[0 116] ±iB«?g^H«< ^^mx$>^z.tf)mm 

[0 1 17] ±tBcDji-& 



umAmmmt-^m^ e o 
[0 118] ^<75ig^fc«-rs«^^aA<ijH4{b^ 



tt^^aA*l3ttt^b^#I : IE 

4 0~4 0 : 6 OX&^Z. 

5 ommx&^ ^t^^tfi-^ 
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Stt4. 8eV@ST$.0. :i<Dm\t4. 8~5. 4eV© 

[0 10 9] ^fz. ]E7LmAm&m^(Dm'!'mmtiE a 

(DmMmitl. 8~3. OeVSa!TafeS:ii:*W^L 

[0 110] z:nfC*fL, iE?LaA«l3SttsPf<ht*)tCffl 

Ip®«feMtt*^*5. 4~6. 5eVco$eH. 'S^M?n:^E 
a<DmM^ifi^2. 5~3. 5eV®$|[H(C$)-5feO;J^6il 
10 *^-r-2>c:i:*W*LVi, 

[0 111] mz. ±KcD«eKic*tiT«^aA*stji*t 

>v'-v;H pWi|fe*Hlttjl^5. 6~5. 7eVg«-r* 
0. «^iKipP;'3E a«)tfe*HK«2. 9~3. OeVgKT 

[0 112] ±t2(C*3l.»T. »SLVijE?LaA«ia«i|6f 

® [0 113] 

IE?LaA»aM^-^^ef 

N. N' -f A (m-Zf 171;*) -N, N' -v 7iZl^- 
1,1" -fc' 7irF4. 4'-y 75 > 

1 , r -f X -p-h ij;i'7j ;7izw viB^m 

N, N' -t* (p- 1 -7" f JV7i - W -N, N' -y 7iZJh 

l,l'-t'7il)l-4,4'-/7J/ 

N. N' -f I (p-n-7' ?Jl'7i;W -N, N' -v 

1, r-t' 7irJl'-4, 4' -y 75/ 

m ifII3(7)«^aA$ftiai«!|sf<^)^cA^d^^. *fcIE?LttA 

& *iijlH4<b^!^tt, fi(rsB®iEJLffiAiifejt«i|ef©^c*^*^?.a 

{;*3V>T. «^ffiA^ii^ttfb^#l. iE?LffiA«)ilH4<t-& 
ia©i5^.ffll.iTfc2atA±<&WfflLT*)J;<.i. 

[0 119] ±IBCDrl^S(cfflOi'5iE?LaA*iiai*ti|efi 
«^aA^jg«^Sfi:®-i'::rMb3j?7^>>'-v;H proMt> 

40 0. 2eVK/.±-ea5-5Ci:;5^i^SLt,i. 

[0 12 0] itmmM<D I p|g. E aMSrilBieHct-r 

^\zim^. ^^^^)7i)m\Sim\ziiy)mmt^<\kn'¥^i^ 

[0 12 1] ±i3oMro/=£75^Tfc. t,i-m*^75^'±fa$effl 
fc^g>titt*j;ti*^\ mz\-im^<Dm.-h^±.u^m\z$)^^ii 

50 ^WSbt^^li, *fc, ^fC«^^ffiA«»jll«s|sf<>:LTh 



( 13 ) 



7-126616 
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[0 12 2] 2(>:56Bjf:*i/^T. ±mo^^ottm-^mim 

[0 12 3] Ji^B©J^fiE:;^feiLTa. 

[0 12 4] ±ie«}g^HIC*3l/^T«. ^fb^^Srl^- 



24 



-r-5;::tAWS L<. :R:#:«Itr« l ~8 5nmi:T2)vli 
*W*b<, ^'=.(Ctt5~6 Onm. !tf t'tt 5 ~ 5 Onmi: 

[0 12 5] :^mm\ztin^-i ^yit^T-yzy^- )ll p 

\t, mgB, ^ea. «^^«ipf, 123 (i 9 s 5) 

comm\z'^omx.:^^ji^-m^^7)-^^m rwodei ac-i 

J (SWfi-g§M) ^fflV^. 1 0~2 0 OnmJ*W{l:-&%I 
7 X /j: i' CD ± L -9- > b TSI^ L ;t 

[0 12 6] ±lecD^gx:^,;^^-«^^^•^sgtt, 02 40 

[0127] 02 iZ^-t^ O fC, :J>3tSS 1 0 ISI^I- 

imse (itttiig) 1 2« Siijtgsei 4> jgff^^sH 

1 5*5j;y:X-YXT— vl 6(w<tD«fi)c$n, X-Y 

[0 12 8] ^^i.^5>:/i 1 \z\xm.-^m^y-f^m 

2 0 0~3 6 0nm(DffijtOT?SfilC^i-3tL, 1t->-:/;PS« 50 



ffi{rM#t-r-5„ 2 0 0~3 6 Onm©3t«, E = hv=h 

(c/A) (E : x:t^;m^-, h : :/^>i7^{g:, v: 

i:, #^6. 2 — 3. Aeit.fS.^, ^ W7t<£:®!jgX^;i. 
^ — <D flS t i *^ e> its t i f C rS] *^ o T X - y L T I W 
i. feSX:^i;i/^-T^«^))mtrct^«^*5caij{|iji&* 

;i®x:^;i.^-;)t-jjgt:)t«Wtt»M^it.^*5ti^ 
fiiTa&.5. ;i©ckeif'LT4!cm$n;t3t«?<£ig;x:^;i/ 

c?5?g»SrLfcJt. 0 3(r^-r<fc3;^£a®x:^JP:^=- . J5t 

[0 12 9] S*#ttfr*-rj:^fr. c:<75^«^ism^ 

( Count Per Second : CPS ) tlSj^X^jm^— (eV) 

(Dmmt. mm^%m.f-WLWi^(Dnm (cps) ■ i 

i^^T^S, n(Z)<it«a«l/2S:SfflLTt^ 

^. 

[0 13 0] U^Wm^m. \ 4«. ^:/^D>C-^ 1 2 

x-yxt— 1 6 irJ:S-y->:/';i'fi[«<D 
ftfj»*3 J;tX®x^;p=<^-«^^fi5l&gB 1 3 cothftiftiJIW* 

[0 13 1] ^^-^T. ^^I^Ttt. 0 3A^'it#i=.n^7t 

[0 13 2] -5^. *56BJftj3lt-5«^!KlD:>3E al4. 

;^3t^&<):^S*^?.jB!l^Lfcfc(7)T$)fO. (UV) ffii 

JRX'^i^ h;i.©©jRi«;i^ex;^^;U^-4:Y«>yS:«-i?L 

[0 13 3] *5igBTtt. }\^yvy^-^m'^^mm\zY- 

[0 13 4] Y--^\tMm.\\i'^mm±mz\^-oxii<. 

<^jia^, M^(^lE?LaA^SiiaiB<©*«l^l:^#>gicO:»«!li 
#® fc;p:/ u >*ti^ffi-r -5 C t *W S L n-s 
®-c<^:^■rLfciE?LaA^ilil^^^i■rs!^^.M^4;^J:<, ie 
?LffiA«iiiB<^, c:nfc«-r-&ig^B («^aA*^iii» 

) . L < tt«^aAISl31B (IE 

A«iaB«, intci$-rs^^Bfcb<««^aAttiii 

iE?LttA«lji^StiJ¥^i-«^J®i:-r^Cit>T^-5.o If 
\Z. iE?LaA«l2IBtC*3tiT. iEJLaAlijil^i^t;!/-/ 

iE?LaA»M^±tr< ;l/:/U>Sr K-yLfc^-iE?La 

[0 13 5] ji'T/ixXoH-e^yjfta?^, ;i/:/u>75t 
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»$L<. ^^.tCttO. 1 ~3 OwtX , !^fC«0. 1~ 
2 OwtX t-r-5Cli*W^L-Ci. 
[0 13 6] Hfrj^WJc^)!^, *^B^(c*jViT, »*b< 

^^Lrc^mm^n. m^A^:km\z\ii]±-r^. 
[0 13 7] s^tttiKiffibT;!/:/^^* 

[0 13 8] *^?8fc*3liT. {±»MIS©/h 
SVilJspf, 0tJA«, Li. Na, Mg. A 1 , Ag. I 

<. mz. y^)vyrx^m-cs>^zti)m^v\^\ m 
m(Dm^\ti o~i 0 0 omme^t-r^z.ttim^v 30 

[0 13 9] EL*^*®%^$-a- 

^Jx.«*, ITO. SnO, . Ni, Au. Pt. Pd, 

^^iT^^'fi^S Lt^o Sfc, l^fficDiPSlS 1 0~5 0 Onm 

r^rzit>izmmmi£Amt'^z.iiA^.Bmx'^^A^. 
viferoiLT 1 o~3 0 Q/nro I TOjJ^^tf ^>ns. 

[0 14 0] S«***4(r#tr$iJPIHfiV^A^\ |2I^^JT« 

[0 14 1] ts.^, mmz^mmmm'S:m^^^m'^\z 

[0 14 2] mz. *5!BJ©#U5"^-7x>Srfflt,»fcE 50 
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[0 14 3] iifffi*3j;o:i»s«, mmm'^T.nv^m^ 
[0 14 4] jEimxmmm. ^^mm^un^f-mx^ 
mmm^m^^^z.iii>mi£.v^^. cintcic. i~io 

T^;U7rX««S;'5:tti^a«Lgg*i0. 1 wm JJtT©i^ 

»mtU^t^<t£.ri. «^gf«aA3a*t)»L<ffiT-r 
;i*5, ±iB©ttftii[S©TISJctt!|*lclliiJIE«;r.cVi 
f)^. a^O. 0 0 1 Atm @*Tab-5. 

[0 14 5] M-^mm(D^mtmzm.'&-^nu\.^ti^. i 
o 'Torr (lo 'pa) jwT«K^«tL. mmmmt 

0. l~lnin/sec Saetf ^>Cli:j&W*LVi. 
[0 14 6] ^in'i^S^^^J^SKlrK^^^feSfflt.i^il 

^tcfct^T, ietc«S5:(D{b^*^^*$-ti:^«^. -ft 

[0 14 7] *^BJ<75a^#:*^lf-r^l^, iffSL<tt 
5~4 0, $^lC$fib<tt5~2 OCD^y-T-mfiri 

*^i.®iRX'^i' h;i^ (iR) , m^i^u-^Y 

if^V-<—. GPC. TXX'^i'hJU, ^T^X'^i' h 

Jesus $rff;l«J;Vi. 
[0 14 8] ^^B^cDEL*^^, ji^t. ifiollSK/S!® 

«j-r-5)Ci:fcT^-i>„ EPilP«£E«. 2~2 0VS 

[0 14 9] 

[0 15 0] <5IJfi0tl 1 1 0 OnmCD I TOSIB* 

^ii^h^\'^^\i'zw^\.. mm'^m.<Dm^it^)v^-\zm 

SbT> 1 X 1 O 'Torr ( 1 . 3 X 1 0 * Pa) $-CMJE 

[0 15 1] :^l/i-Tr. -fbl 2(7Da^^*:llI - 1 
(^:t7x>-2. S-v^'-l-;!^) ] ^^«jl)gO. 2nin 
/secT3 OnmrojP^tC^Sl^L, iE?LffiAli3l)ii: Lfc. 
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[0 15 2] i^JE«S8*«ofc*S, h'JX 

/secTS Onmrojg^lC^^L-T. «^aX«ijilS*3leta 

[0 15 3] •^<b\z, mm^m^u-otc^^. MgAg 

(M«itlO : 1) ^mmm&O. 2nni/secT2 O Onm 

[0 15 4] z.(DEi^m^\zn&^maLxnMiML 

fztZ:!E>. 7V , 1 0 OmA/cm'TS 0 Ocd/m' ©Jlltfe 
(fS3l6S;^jS*Amax = 5 0 Inm) ro»Jt*t||^$n. 

z.cD^minm^m^mm.'^T' 3 o o 0B#rBiKA±^«L. 

[0 15 5] <*Jfiif9 2>;?$ 1 0 OnmCD I TOjS?«« 

^LT. 1 X 1 O 'Torr ( 1 . 3 X 1 O'^Pa) STj^JEE 

[0 1 5 6] -ftsoa-^^*: I - 1 [/}?U 

>'x>-2, 4->''1*;l') ] ^^S«3a*0. 2nin/secT 

[0 15 7] :k^^X\ MmttSi^^ofcS*, hUx 
(8 U y 5- h) TJl'S.-^A^mmmmo. 2nm 
/secT5 OnmropSlCj^ifLT, «^ffiA<iMe€r*^a 

[0 15 8] $ e>lC. «JE4;>e^*«o7tSS. MgAg 
(»*ltl0 : 1) ^mm^mo. 2nm/sec-e2 O Onm 

[0 15 9] Z.(DELm^\zm.E.^Wl3\iVX1SlLm^mV 
fctZ^. 8V , 1 0 0mA/cin'-e8 0 Ocd/m' ©ItiBbfe 
(^^1S;*:iKfiAinax = 5 0 0nin) (D^^fjmm^ tl. 

:L<Dmmt^m^mnmn.'px 3 o o 0B#r^jE;jis^L 

[0 16 0] <^JS^J3>ff$ 1 0 OnmcD I TOMBJ« 

^LT, 1 X 1 O-'Torr (1 . 3 X 1 O^'Pa) STMffi 

[0 16 1] :k^^X. itl 2©a^#:lII - 1 [JP'J 
(5^:^7x>-2, S-v'-r^P) ] Sr 1 0nmcD;?;$lC^g 

[0 16 2] :k^^X, N, N' -fx (m-y5';P7x 

x;i.) -N, N* ->J7x— ;i/-i. 1' -t*7xx;p 

-4, 4' -->*7 5> (TPD-1) 5 OnmWJP^fC 
[0 16 3] i^l^T-, hUX 
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/secT5 Onm<:DJ?^{C5Sg«LT. «^ttA*ft3l • 

[0 16 4] Mmtt^^e^fc**, MgAg 

(a»JtlO: 1) S:^i*a*0. 2nin/sec-C2 0 Onm 

[0 16 5] 3:®ELjg?JC«)E^31J)nL-T«SS!£)5itL 
7V , 1 0 0mA/cin'T3 0 0 Ocd/m' (D^W 
(»7tffi:;*:jfifiAinax = 5 0 0nm) (D^ittim^^ 

n, ^ofg7t«i£«^sg»iB^*T?i 0 0 oi^rasT. 

7t ^ # it t C ^ i: CD ^ ^ « M "J - fi ^1 o 
Ac. 

[0166] <'mkm 4 >illifi«»J 1 (r:6ViT, h U X 

«^aA*Sit«i|eti:LTm-fX [2- {A--:f^)Vy 
-1, 3, 4-::*-+1tv'7y-;H '<>-tf>* 
fflCV m^aAWiMWSrS'Ji^SiltfcELstl^^f^KL 
fco 5!^SC0JP$«5 Onm. «?ffiA*iiH 

20 c7)ip$ttl Onmtb, «^aA*l2ia«»3tSi:|Blfilt3 

[0 16 7] z.<D^'oi3.m^\zi=\,^x^, ^mmiiin 

[0 16 8] <]AMmi>m^ 1 0 onmro I Tommm. 
m mm) ^m-t^u^7.mu^. T-th 

>, xa^y-Ji/^fflViTje^iSife^L, ^^x^'y-;!. 

^LT, 1 X 1 O 'Torr ( 1 . 3 X 1 O"' Pa) 
30 [0 16 9] :^^iT. N. N' - If X (m- x 

x;u) -N, N* -y■7xn;^-l, i' -b'7xx;i/ 
-4, 4' _v;7'5> (TPD-1) ^ 5 Onin®iP;^ tC 

IE?LaAttj^^iL.fc. 
[0 17 0] ^l^T. M)E<^fiSr«o/5:*S. h 'J X 
(8- + y Uy^h) T;l/5x>^7A*^«a^0. 2nin 
/secT5 OnincOJ9$fc^«LT. «TaA4till • 

[0 17 1] ^e.fC. j«EEEiKliS:^o;tSS. MgAg 
(SSJtlO : 1) 2nin/secT2 0 Onm 

40 (Dm-&\zmm\^xmmiih. E-Lm^^ntz. 

[0 17 2] :i®EL*^(C«ffi*9]J!lDL.Tmat*ML 
tziiZ.^. 18V, 1 0 0inA/cm'T2 5 0 Ocd/m' (0^ 

iitfi (^T^SAiSSAmax = 5 0 Snm) (D^%tmm^ 
tl, C<D583t«Kj®^*»H«4^1?l 0 OB#F^(CT, SB 

*^tra«;^ci offii<Dm^*^3ie^-ii-fctc:5. 300 

BtrBTSTt'l oecD^^-T'^TTi^mgSU — i'SrfiClL, 
[0 17 3] <mmm5>m^ l O Onmco I Toai^« 

50 ^ mm) ^mt^i3^:^m^iSL^. ^^m.nu T-feh 
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««*;uy-ir@^LT. M^m^ l x l O-'Iorr 

(1. 3X10" 'Pa) ^TMffiLfco 

[0174] ST, it 1 2 II - 1 [7}^ U 

^7x>-2. 5-v-f;i/) ] ^mmmmmo. im/s 

[0 1 7 5] ^(.iT. 1, 1 * -b*X (4->''-p- h 

~0. 2nm/secTiKl5 Onin®P$tC|g«L, ^— JEJIS 

[0 17 6] $?)tC, Mffit>t^^^ofc*S, hUX 
(8- + y'J/^h) TJI/5n'>A&lSg«iSa?0. 1~ 
0 . 2 nm/s ec 5 0 nmW Jff $ ig« L , «^ ft AfftiH 

[0 17 7] ^e.(C, i«JE4^^S:^r3fcSS, MgAg 
<a«ltl0 : 1) *siSlji)S0. 2niii/secTiKl2 0 0 

[0 17 8] ::WELSfe^(Cit^SS^EPilPL> 20 

H^Ti omk/cm' (D-^mm^mx-mmmwi^-^rc, w 

miZ\t7. OV , SOOcd/m' (fe)tffi;»cifefi 
Amax = 5 0 0niii) ©%it*^St^^tXfc. jtf«®^|£«^ 
rBl«2 4^W-C, ^•©W<^B«I«ffi<Z)±#«2. IV T 

[0 17 9] <itigtM2>m^ 1 0 Onm©! TOMmn 

m (i©«) ^*Ts:y^xs«^. '^^tmm^ T±h 

CH3^bT, 1 X 1 O 'Torr ( 1 . 3X10 * 30 
Pa) ^X'm&VTc, 
[0 18 0] *-r. 1, 1* -t:X (4-v?-p-hU 

;P75y7xx;i.) i^i? n^^-*)->^mmm&o . 2m 
/secT5 Onni«>J?${C|!l«L. jE?LaA»^jilH<i: Lfc, 
[0 18 1] ^^tri-e, M£E4*!ii*«-3 7!!:*S, hUX 
(S-^/'jy^h) T;P5X'!7A^f^«jl*0. 2nm 
/secT-5 Onm(DW$tC^«bT, «^ SAttiSI • 

[0 18 2] $?>tr, MgAg 
(aatfclO : 1) =&mmM&0. 2nm/secT2 O Onm 40 

[0 18 3] ^KDELm'PizmmmEL^miav, nmn 

m\Z\t, 8. 5V , 3 6 0cd/m' (D^U^ 

SAmax = 5 0 0nin) (Dm^^mm^tirz. 3B#P^^^^r 

\mwim&i}^i 1. 5v (c±#L, 1 9mmmz\tmm 

[0 18 4] <||SE0*J6>P$ 2 0 0nm» I TOS?^^ 
>. x5'>'-;i.Srffll,iTj@W26i5fei*Lfc. ^o«1g*it 50 
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»X^y-;i/4'75^^>5l€±tfTl£j*LTUV/0. i5t# 

L;^tt^, M^mm^m<Dmm.-^^)uy-izm^Lx. 

1 X 1 0-'PaeATST«IELfc„ 
[0185] S-f. ft: 1 2 <:Da^#:l II - 1 U (5^ 

:t7x>-2, s-i^-TJU) ] ^mmmmmo. im/s 
ecxm2 om(Dm^\zmmv, f^-iEHf^xm^mtv 

[0 18 6] 'A^^x\ M^m'&^^Tizmv. nzsM^ 

ttf^ 1 X 1 G 'PaWTSTMJEELfc^. N. N' - k'X 
(m-;j^^;P7xx;i.) -N. N' -v?7xn;i/-i. 

1* -t:*-7xXJl/-4, 4* -vT5> (TPD-1) 
*i?«fjt*0. 1~0. 2nin/secTiKl5 5nin<^ff$tC^ 
«L, m-iE?LffiA$ilMSiLfc. 
[0 18 7] MJEt^t^Sr^ofc**. hUX 

(8 -^yj y ^ h) tjpsx'^a^^SjISo. i~ 

0. 2nin/secT*?|5 0nm®^S{C^^L. m^aAttiH 

[0 18 8] $5.1', MJE<^^*«ofcSS, MgAg 
(SSltlO : 1) ^mmmmo. 2nin/secT*52 O O 

m(7^m^\zmmvx!^mtL. Ei^m^-^mrz. 
[0 18 9] :i<DELm=PizmmmEE^mi}aL. ^mn 
mnrfi omA/m' (o-^mmmsixmmmwi'^'&rz, m 

miZitS. 6V , 2 1 Ocd/m' (DMm& (9B^m±^& 
Amax = 5 0 0nni) (Dm^Amm-^tlfz. WXCD^Mm 

mit 1 3 0 n^mx. ^ow®a»«jE©±#« i . 8v 
x^r>tz, ^fz, m»m0^ytm<Dmmi5^u^&\t± 
<ttt^-z>Tz. ■^i^iz^<Dmt,n.mv-i/\tmz.^-r. ^ 

[0 19 0] <mmm7>mmm6\zi5\,^x. ^-iejl 
&Anxkm^m3 5mm\zm^L.ft<D-^, ^i^izm&^ 

mmmAtLxhVT. (8-:^^yu/^h) t^psx^^ 
i>.^mimcmmMm (o. i~o. 2nin/sec) x^m 

[0 1 9 1] *:^«si6 iini^tc, hux (8- 

=^^yu/7h) T;i^5X>^A^fflUT*>)3 0nm<DJ5$C0 

[0 19 2] mmM6 tmm\z^m^mm.T I omA/cm' 

CD-^SSit^a^T'aiSSKlb^-li-fco «3«StC«. 6. 9V 
. 2 8 0cd/iii" (DniSe^ (^^m:k&A^nax = 5 0 

snm) (Dmytfimm^tift. mm<Di^i^mm\ti 050 

mr^x, 'ta:im(Dm.W}nEEco±mt3. 2v T»ofc„ 

[0 19 3] Ji-&P(rffl(/ifeN, N' -fx (m-;*^ 

;i/:7xn;u) -n, n' - v?7xr:;p- 1 , 1' -ny 

x.~)V-4, 4' -v7=> (TPD-1) (0-(:i->it 
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#7^>>'-\';H pCOilieMffittS. 40eVTa&D, M^M 

(8 -dpy 'J 7 h) 7;l/5X'j7ACD'1':t>'(l:*5^>-> 
l';!^! pCDie^-fMttS. 6 4eV-e«.D. li^MlnAE a 

CO 1 9 4] -f :t>'ft:#T->v'-\';H ^f^xs^ 

-hl'S!l^<b^i^roig«M (|g«iiS?0. 2nm/sec) 

[0 19 5] Sfc. - 1 ro-f :^>{t;iJ^T->v 

[0 19 6] <*J6«»l8>Slifi«»l7{ri5ViT. ig-^e® 

[0 19 7] ^-Wi^m, ^miZit. 6. IV . 2 8 Ocd 
/m' roHtiBfcfe (^?ta:*:iSfiAiBax=5 0 Onm) ©5!^ 

/O^tt^^nfco m&<D^Mmm\ti o o o^rBiT, ^-cd 
[0 1 9 8] <mmm9>mmm7\zii^'^x. m^mo 

[0 19 9] -e-Ott*, W^fCtt. 6. 4V , 2 9 Ocd 
M (DnB^ (^7tffi;*;fefiAinax=5 0 Onm) 

*t5t^.$nfco »«<Di|£jgjBtrBi« 8 0 0 b#Fb1t. ^ofb^ 
[0 2 0 0] <^mm 1 o>^mm 7 \zisi^x. s^s 

[0 2 0 1] ^<Dm^. ^m\Z\t. 6. ov , 2 5 Ocd 

/m' (^7tM:A;fegAraax= 5 0 Onm) «^7t 

[0 2 0 2] *JE0*J 6 ~ 1 0 CD*SmA^ , 

[0 2 0 3] /j:*5, *js^j6. 7tr*5ViT, mi^mm 

fig] <^i]StC«aj^^tl-£)±tB (1) l^i1.<D (2) ~ (4) 
[0 2 0 4] <*S£^J 1 1>»^ 2 0 Onm© I TOjgB^ 
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It^l X 1 0-'PaJilT$T2«JEL;t, 
[0 2 0 5] Sf. 5p'J (^^:7x>-2. B-v-l" 
*IS«ji«Ss5J0. lnni/secT*«J2 OnmCDJU^tCil* 

[0 2 0 6] ;*:iiT*^tt[^;«c»T(cML, nTS%-S.m 

1 X 1 0-'Paii^T*T'«JEL;t^, N, N* - h'T. 
(m-^^;P7xXJI/) -N, N' -v7xx;U-l, 
1* -t'7xn;l'-4, 4* ->775> (TPD-1) 
<i:;i/yk>Sr^n^'n^«a«0. 1~0. 2nin/sec, 
0. 0 1~0. 0 2nm/secTl — 5 5nnii75ff $ 

[0 2 0 7] MEEWliSr^ofcS^. h'JX 

(8 -^^y U 7 5 h) 7;U5-'^ASr^lfjg)S0. 1~ 
0. 2nm/sec-r*55 OnmCD^^Jc^ifl., «^aA«i^ 

[0 2 0 8] ^^\Z. MffittliSr^ofcSS^ MgAg 
(MfiltlO : 1) *|^#M«0. 2niii/secT-ifstJ2 0 0 

[0 2 0 9] croELsii^citmmffi^BiJiaL. tefin? 

ffl^Tl OmVcm'cD-^m^^^TiS^ffil&^-a-fc:, ?5 
m\Z\t. 5. 3V . 2 9 0cd/in' ©JIfe iM.%m-)^M 
Amax -=5 5 0nm) <D5!3t*^«^^nfc. 
m«2 6 0l^raT, -€-©P^©|gS(i«JE®±#« 1 . 6V 

[0 2 10] mMm 1 1 c7)i^m*->^, ;i/-/i/>^ F-T' 

[0 2 11] Uii. IISI0yi~l llC:fetiT. jEiiaA 

WmM\z, JilBS^^cOTi^^DOl'. ft;7—fbi 2tc^K$ 

L5!l^Srf^SLfc<i:^:5. 1 ~ 1 1 

[0 2 12] Sfc, C:n'=)W*-&#:7'j;t,iL*M-&#:<75-r 
^>lt;#5^>v'-^JH pCD*e*ffit«, 4. 8~5. 4eV 

ro^PBH^'a&o, N, N' -trx (m-;>^^;i/7xn;w 
-N, N* ->'7xx;j^-i, 1' -tf7xx;p-4, 

4* -v7 5>*fc«l, 1' -fx (4-p-h'j;i' 

75y7xx;i^) 'y^u^^^y (ip©*fe^^M=5. 

4 0eV) ^$m-iE?LaAIStMS^<k^tl<i:-rSM^-B- 

m-iE?LaA«iMeffli-r-5o(c^$fcLVi{b^#i 

[0 2 13] <IIM^J 1 2>J?^ 1 0 OnmcD I TO^b;? 
^LT, 1 X 1 0"'Torr ( 1 . 3 x 1 0 " * Pa) $t?MJE 
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[0 2 14] <k8 I - 1 [#'J (9-* 

7x>-2. 4-v?-f;l') ] ^mmm&O. 2niD/secT- 

[0 2 15] $e.(C, mS-^Wi^U-ofc^^. MgAg 
(MMttl 0:1) S-|g«i^«0. 2niii/secT2 0 Onin 

[0 2 16] ::OEL^^('SJE*TODL-T«Mt^»'ifL 
tzt:i^. 1 IV . 1 0 OmA/cm'tri Ocd/m' ©Wfe 

(^^ffi:}^ifeftA.inax = 4 8 0nni) CD^^;d<W^$n, 
:i05!^««;«l^5g|?H^+T 1 0 0 0^PBl«±^3tL 10 

[0 2 17] <||JgfiHJl 3>iP$ 1 0 Onm©! TOMm 

mm mm) ^m-r^^^7.mwL^. '^mm. r-th 

^L-T. 1 X 1 O 'Torr (1. 3 X 1 0'*Pa) STte 

[0 2 1 8] fkl 0<D^^«^#:II- 1 [9":t:7 

x>-2, 4-v<JV-^*:7x>-2, 5-S?'r;l'=3 
:i}?'jV-] ^^«a^0. 2nin/secT3 OnmroP^fC^ 20 

[0 2 19] «E«M?:«-^fc**x MgAg 

(a«ltl0: 1) <&^«3fao. 2nm/sec-C2 0 Onm 

[0 2 2 0] C»EL^^IC«JEES:TODL.T«SfE&SiEL 
ftiiZ.^. 1 OV . 10 OmA/cm'Tl Ocd/m' tfDUifte 

(5!7t'ia:>cJSSAinax = 5 3 Onm) <D5!3tA^'fft^.$n, 

z.(D%%\t.^m^mnm%'^'^ I o o o»#rBm-t^sL 

fc, 30 

[0 2 2 1 ] fit5. llSS^iJ 12. 13 t3*3V^T, 

OCCifi^#:;^^t^L^^a-&#:© ia^±^ffll'iTEL^^ 

^Y^mi\^Tz.tz.:b. mmmi 2. 1 sii^^w^^*^ 

[0 2 2 2] £A±<i;l9, 2t:^aj®#U^*7x><£ffl</> 



!|tBB¥7 - 1 2 6 6 1 6 
34 

[0 2 2 3] 

?>:j^U^*-7x>SfflV^fcEL^^At*^-r^o S/i, 
^. tC « A 5 A^YcC < 1^— /=£^7t*MtgTa& 0 , iS«jET'Xi 
[0 2 2 4] Ji^^*^7t8i-r-2>fc®Ttt. D3»i©» 

[0 1 ] :$imm<ommELm'f-(DmsSim^^rmmm-^ 

[0 2] ffix^;i/^-«^^^t»B©«lfi!t*^-r:rp -y 

[^^^olK?B] 

1 ELSd^ 

2 SIS 

3 

4 lEaaAttMH 

5 le^feii 

6 «^?iAtiisi)i 

7 li^s 

1 0 m:L^)v^-m^»9tmm: 

1 1 Sl^1.«g7>7' 

1 2 ^:7^D^ — ^ 

1 3 ffiX:^)U=¥-«^t1-^SK (^Silgg) 

1 4 ^PSB 

1 5 ais«*fiB 

1 6 X-YX5^— 



mil 



[0 2] 



1 (ELJST) 



13 



-7 

-5 (mem) 

-3 (ns) 
-2 



10 



















m 














1 8 








IT 



-15 
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miHB] ¥^6^8^ 3 0 B 

i^mmiE 1 ] 

[»*3S 1 2 ] m^m 1 ~ 1 1 ovi-rti*^co# u ^^j- 
* ^#-r -& s :fe «k a AiiMmb^t) *^*-r s 

*;t«itie.i^#cDM*^*o. 2 e vii<.±-rab^^u 

5^;*- 7 X > E L . 
C«iE*f^J«g«] 0 0 2 3 

[0 0 2 3] Cft;6C*3ViT> R, ^dJcD^'R^ -£-^1 

~ 1 0 OT*^. D 

(9) tt(l5fi-a-#:<75'5*.«^-7^£< <hfe 1 a£(.±S-g-=i-r 
-5.g*^'*2g^«tef'J;0fl^fi)c$n^c±IB (8) ©*'J^ 

(10) Hfff3S-&#:w5^cD^!>^c< i*) 1«JJ(±*^* 

iE?LaA$ftMe*'>:^J:< ifc lS#-r^±fe (8) 
« (9) «#U^:t7x>S:fflti;tEL3g?^. 

(11) il^aA*ftilliiS:#-r-£)±tB (8) ~ 



(10) «t^-rn*^©5j^U^^7x>S:fflt^;^cELs^ 
(1 2) ±fS (1) ~ (1 1) C0(/i-rtl*^W#U5':t7 

x>^ffiVi;^cEL3!i^{c*5i'iT> JEJiaAliMmb^i^ 
a Aii^itt^k^t) wtam^ a Aifti^ttft^i^ t ^ :t 

(13) HfIfeiE?LaA»ii^mb^<^5^W-r-5B755, Iff 
fea^#: CO o C0'>;^c < 1 aii(.±*$*-r -5 iE?La 

A«iiis±{c«g$nTi3 0. Mtem^^aAWijitt^t^ 

#»*^*-r-5«55^ $ ^ fCH(rlBiE?LaA«>jitt<k^«5* 

#*-r-2)S-h(Ci«g$nTVi-5±l3 (12) <D-^U^:t 
7x>5:ffl</ifcEL^^, 

(14) ±tB (1) ~ (13) ©um^O*U5":t7 
x>*fflVi;tEL^^'fc*3t,iT, lETLaASiiittYb^l^ 

(15) WfB?M^i^*#*-r^S75^'^7tST'a&^±IB 
(14) 07}?iJ5^:t7x>*fflti;tFL^^. 

(16) WfBlE?LaA«iMtt{b^1^i:mrlB«^aAlfeM 

^M?P:'3E aOM, Sfc«Ctl'=)W4f«l^*^'0. 2eV 
EA±-eS.^±tB (14) (15) (D*'J5^:t:7x 

>Srffll/ifcEL^^o 

(17) mmmmxmmmt^^(n-^ ^yitt^T-y y 

pW*6)t*MA^5. 4 e V)iATT-$)^±IB (1 2) 
~ (16) ®l.»-m*^W7j^U^:t7x>*fflt/ifcEL^ 

(18) HrJtB«^aA$iiMtt<k^tlA^> U X (8-4-/ 
Uy 5 hT;i/5-'i7A) ^^TT-ab-SilB (12) ~ (1 
7) <DtiTnd^W#'J5^:t7x>*ffltifcEL3g^. 



( 20 ) 
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(19) mye\^mmi}^]^-f intern ^^■r^±m 
(1) ~ (18) <D\,^-rnii^ffy7fi^)^-^yai>^m^^rc 

(2 0) mmm^^!^mAvi--f}yyx-$,^±t^ (i 9) 

(7)3l^ U 7 1 > $rffl life E L . 

C H 

sYWm (%) 58.5 2.45 

M^iA (X) 57.07 2. 07 

imiEnmms^] 0072 



[MiE^flfeJSB^] 0 0 7 4 



[«iEM*«S«] 0 0 7 6 

C H 

IMpLffl {!() 66.4 5.48 

(X) 65.1 5.51 

i^mmiE 7 ] 

miEM^imm^] mmm 
mmi^i^m^] 0 0 s 4 

^^m\zm^^^m^iz-D\.^xm.mr^. z.<Dm^m^m 



miEm^mm^] mmm 
imiEMmms^i 0070 

[0 0 7 0] 
S Br 

39.55 0.0 (C4H,S)„ 
35.50 5.56 

[*iiEl^^] 
[0 0 7 2] 



[«iEF^^] 
[0 0 7 6] 



S Br 

29.1 0.0 (C«HsS)„ 
27.0 2.0 

tt#)K<i:LTtt, mXii. #MBg6 3-2 6 4 6 9 2^ 





C 


H 


S Br 




fhWig (X) 


58.5 


2.45 


39. 55 0. 0 


(C4H.S)n 




53.45 


2.32 


35. 84 6. 39 




















[0 0 7 4] 
















C 


H 


S Br 






75.8 


3.8 


20. 2 0. 0 


(CioH5S)n 




74.5 


3.7 


18.6 3.0 
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miE^m.m'^^i o i o 6 

[0 10 6] ±IBOilC0;^*iTfc. li-rn75^*«±ffiftH 
[«IEM^5SS«] 0 10 8 

CO 1 0 8] ±9Et3*5t,iTfflVi^iE?LaA*iil*^lef«, 
— jK(C-f :t>'ft:#7=->v'-v;H P®ie*ftt*^5. 4eV 

j1S«4. 8eVga!Ta&0. Z.<Dm\tA. 8~5. 4 

e V <7)ieH t' a6 s ;i t *W s b 

[^^«iEl 0] 
[«iE*f*Ja@«] 0 12 0 

[0 12 0] ^^i|SHS!*>CD I pM. E a^^±|Bteig<h-r 

[^^«IE 1 1 ] 

[«IE*f*]l@«] 0 12 7 
[*tiE*fe] 

[0 12 7] 0 2 tr^TJ:e>tc. ^TtSSi Old;, ^il- 
^^>y 1 1 , i;u^--5' 1 2, ^tti^l 3, i£x 

^;i.^-^^ti-^ss 1 4 . mmmm 1 5 , si^ss^s 

M 1 6*5<tUCX-YX-T— 1 7 (Ci:0^ie$tl. X- 
Y X 7^- v^i > S L TjBil^ ^fr 5 «T 

[^iigg*iiE 1 2 ] 



[|tiEM*«B«] 0 12 8 

[|iiE:&ffi] 
[MiEl*3§] 

[0 12 8] mnm.^>-:fi 1 \z\tmyi^m^>f^m 

2 0 0-3 6 0 nmC0ffi«cDgcfilr:^3teL, ■9->:/;US 
2 0 0~3 6 0 nmO^«, E = hi/ 
= h (C/A) (E : X^^;i':^-, h:y^>^'^ig:. 
V A riSfi) ai^^m^^XJ^^}V^-\Z^W 

■t^t. ^^6. 2~3. 4eVtf<cS. ::<753t^®e 

X ; 1/ ^ - CD IS I i :5 a V ^ :^ *^ o T X -f — b T 
vKi. *sx^;i.^--e3t«3imtcj;^«^iita*^i6 

^(Da^^)u^-i)i-iis:\z^m^ti:mmikt^^t)n 

1 3t5J;Dcex;^;i/=^-«TH-fS:ggi 4^fflUTtHS: 
■ «rtiJS^^a#tt SiS3¥^^^ll 1 6 

CO X y ix -r ± {c*^-r ^ . 

[#^liiE 1 3] 

[WiEMmms^] 0 13 0 
[«iEF*g$] 

[0 13 0] ;^t:fe$lj»g«l 5«, i^D^-iS' 1 2 

CDjgftKWj, X-YX7^-->*1 7tCJ;'5-tt>-/;i/^4ScO 
SiJP*3j;o;flSx:!^;p^-«^fH&»Si 4«th«cWW* 

[^M«iEl 4] 

[«iE^*»»«] B^iffl» 
[aiEj^^JSB^] l9F#«l5iH^ 
[tfilE^fe] 
C«iEf*I§] 

[«^#«iaB^] 



1 




2 


SIS 


3 




4 




5 




6 




7 




1 0 




1 1 




1 2 




1 3 




1 4 




1 5 




1 6 




1 7 


X-YX5^">? 
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C^i^ttiEl 5] 

m2i 



/II 



1A 



15 



-f— 
























m 












m 












m 












m 




m 




1 s 








nt 



10 




-16 



cttma] w-i&6^9n 3 o a 
c^i^iiE 1 ] 

miEMmmm^: mmm 

miEmmmm^] oo is 

[0 0 13] ^<b\z. ^mit-^mmiz)i-:fu>^m'^^rz 

U'>SrK--/Lfefcro*tti|g$tlTliSo ^LT, iE?L 

$^a. m 3 9 mtt^mmm^mwM-^ 
mm^mm^mm. 28p-q-8 (1992) 



M) ^-i^zya ■y7'9 2 3 1 (1 9 9 2)]. 

Sfc, hU7n:-;i/>'T5>SI«f*: (TPD) <^)iE?L*ft 

if> ^Ba. mm. mm. ms 4]BiiiBmmm^^mmm.^ 
mt^f^mm. 29p-zc-7 (1993)]. 

[miEMMmm^] mmm 
miEicmmu^] 0023 

[«IEF^^] 

[0 0 2 3] Mte tCfeV^T. R3 *5J:lXR, IS. ^tl 

3 tR, t\tm^\z^'^Lxm^mszi.r'h^i^\ x, 

~ 1 0 0T$>-5„ ) 

(9) Ml2fi^#:oO'5*.CD'>;^i< ifc 1 aK±^^#-r 
•2)^75^'K^sl«?£tc<j;Ofl^fi)c$nAc:±ta (8) «#'J5^ 

(10) mmm-^i^<D^i5(D^pu<ii%im&.±^^m 
•r^iE7i&xmmm(Di,^f)^z. ^etc, :ititiss?i£-s 
]Eimx^mm^'pu<iihimm'r?>±.tz (8) sfc 

(11) «^^ftAiijiie*#-r-5±ta (s) ~ 

(10) ®tiTnA^03i?'J^:^-7x>*fflli;tELig 
(1 2) ±gB (1) ~ (1 1) (Dti-rn*^(75iJ^U^:t7 



( 23 ) 
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a Afiimtt^t:^!^ t m ta«^^a A«i2H4{fc^!|^ t (D -f ^ 

(13) miHjE?LaAiijMtt<t^%*-^#t--5.Bd^\ ttr 
A«iiig-h(cag$nT*5 0, BtrtBrn^aAiij^ttib^ 
^*-r^s±('«»$nTt,iS±ia (12) <nyfiv^^ 

(14) ±8B (1) ~ (13) ®V>-rn*^C95}tU^^7 

(1 5) m$iu^^^^m-r^mi)mytm-c$>^±ii 

(14) ©#'J^:i-7x>*ffit,ifeEL3R^. 

(16) StrlBiE7LaA*S]2H4{b^ifei:itrl3«^ffiA^il 

^^^;'jEa»ll. ^/i«:itie.i^#<Dll*^0. 2eV 
ei±-Cab-2)±tB (14) (15) ©#Uf^:^7x 

><Srfflt,ifcEL*^„ 

(17) mmiEjmxmmmt'^m<n^7i-yitTf.v^yy 

V><r)mnm^S. 4 e Vii^TT*'5±fa (1 2) 
~ (16) <D^i-rn*i©3}?U5=-:^7x>*ffltifcEL?!l 

(18) mfB«^aA^i^ttjb^«*^ h u X (8-4-y 
uy 7 h) 7;p = -':7AT'*-5±te (12) ~ (i ?) 

(19) «7ttt!feK*^H-^$nfcB*#-r^±iB 

(1) ~ (18) ®ti-rtlA^OJj^'J5"^7x>Srfflt,i/£: 
EL^^. 

(2 0) Mt3m?t14ifel»*«;UyU>Tfe-5±IS (19) 
U 7 X > ^ffl life E L 

[«iE*f^JSa«] 0 0 5 3 

[«IEF*=I#] 

[0 0 5 3] tm. ^m-^wi I ts, m^wi 
fc. ^^:4w«Jg*^a^:f^:5ro^tjt^fi:ct-e«lfiK$nsc 

fie:«-$^WL.TliTt)J:Vi<, *fc> I I 9 

ti-rnTa&-DTfcJ:<. 'ft:9<73«|j§^«;i©j;5?&*})g 

^^■B-r-5fc®T$)S„ $et-, ^4. itscommm^ 

5 ] 



imiEfaMmB^] o o e 9 

[0 0 6 9] ^MMX (■^^7x > -2. 4 -v 

-r;t/) [ g^^I - 1 : p^iSaH ^feaB r ] (D^fig 
h'X (1, 5->'i7n:ti7i5'>^X» ->y^rJU (N i 

(cod) 2) 1. 58g(5. 71 mm o 1 ) , 2 , 
2' -fc:t!U>'>0. 90g (5. 75mmol) <h. 
1, 5-i^i7a:ti7^'Jx.yi. Oml^, N, N-i? 
^^;i-7}^;UAT3 F 5 Om 1 {cSs^^H^ + T'jg^L, 
S6tC2. 4 - v'ynt-?^:^:7x> 1 . 15g (4. 7 
6mmo 1 ) ^ilPX.. 6 or-C 1 8 h rMJ^Lfc. ^© 

u v - "5 y k ^ ti /j: ^*-r ^ J6 . mst- 
x-^r y—)um^. :r.^yy~yTs.y7i<.mw., h;ux>. 

[^M«iE6] 

mmmmB^i 0077 

[«iE;&te] 
[«riE[^#] 

[0 0 7 7] :iL^M_5 ^:^:7x>-2, 4-y'f;i/- 
^:t7x>-2. S-i^-iJl (1 : 1) i^M 

I - 1 : ^T^SH^fcttB r) 
tfX (1. 5 ->'i7D::f ^?^>?X» X^yir;!/ (N i 

(cod) 2) 1. 58g(5. 71 mm o 1 ) . 2 , 
2' -ftfU>'>0. 90g (5. 75 mm o 1 ) t , 
1, 5 -yi/Ci:ti7^-yx.y 1 . Oml^. N, N-i? 
>t5^;P*;l'A75 H 5 Om 1 fr^^^ffl^ff'TJi^L, 
^^\Z2, 5-'yz/u=E9-^yx.yO. 63g (2. 6 
mmol) i, 2, 4 ->'-^D^:^^:7x> 0. 63g 

(2. 6mol) i^iP;^. 6 0 "CT 1 8 h r MJ^L 

J*.^-Xi5'/-;i/i§?K, x^w>i;T5 >*!§^. 
h;px>, ?^7K, XiS'y-jPT-ifcj^LTt. JDi*tt9 3% 

[^MMIE7] 
[«iE^^*»?S«] B^ilffl* 
miEMmmS^] 0 0 9 8 
[*flIE;^ft] 
[«jiEl^^] 

[0 0 9 8] Z.n'bm^t^!^\s]±CO I pm. EaM*± 

ia*SH i -r Odette J: oT> m^aA^iiMiiEyLaA 

^U=^^UT(r>S^XU^r)^:i'0\Z<<U^<DT. S-S 
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< /^t S <h , #Si3*5tt-i> ^ U 7 y P y =^ > 
miEM^mS^I 0 0 9 9 

[0 0 9 9] ±fa(c*3i.iT, mi^HAW^mt-Btm^-^ 

^aA*ftjttt{b'&#;*^*t-SBc7)'>;/^£ < 1 1> i g iiE 

imiEMmms^] o i o i 

[0 10 1] cfcOifii«bfcB|sI±, #tcag«|figT-tt, 
[^S^«iEl 0] 

imiEMmms^] o i o e 

[^iliE;^*] 
[*IEf^^] 

[0 10 6] ±mcomcDfj:A^-Ct^. t,^-rn;<ii;^«_hf2«EH 

i|#{r«^aA*ftM«i|eftLThUX 
(8-=^^/U/^h) TJl^SX'^zASrfflViSt^tSI p 

[^^«iEl 1] 

[«iE*f^#!S«] ^aa* 
mjEMMmm^] o i o ? 
[MjE^fe] 

[0 10 7] :i<7iii^<Dm(D±wim\zitmzmmttj:i^ 

~1 e V(75ieHfc*-5Ci>0WSbVi, 
[^M«IE1 2] 

imiEM^mB^] 0 10 8 

[«iE:^fe] 

[«iE[^«] 

[0 10 8] ±E{C*5t,iTfflViSIE?LaA«3l**i|sf«. 



-jRfC'f XfcTpT^ > -> Y ;H P 0|fe*Hlt*i 5 . 4 e V 

i oM'S-a-T-ffl -5 «^ tc (7)<fi « T ^) s <h 

«4. 8eVSS-ea&t3. :i<Dmt4. 8-5. 4eV 
C^iftWiE 1 3] 

miEMMmm^i mmm 
imiEi^mmu^} 0111 
[ffliE:^^] 

[«iEl*l§] 

[0 111] mz. ±iscoi«^t*3i.iT«?aA**j@i** 

p<Dm^m\tMnb. 6~5. 7eVgaTab 
0, m^M^n^'jEaOiteMM^a. 9~3. OeVSS 

wmmiEi 4] 
[*iiE^^«««] Bj«a» 

[tilE^^^JSg^] 0 113 

[*tiEl*I^] 
[0 113] 
[tol/] 

[^i^aiEi 5] 

mmm-mm^'i 0115 
[iiiE:^?£] 

[0 115] ^<nii^. Jg^«tCtt^^-v'J7<7)!j^'yhf> 

i^eaS/'? X T' ^ ^ ;i i {c /cC ^ CO T' . ^ + ^ U 7 ttffitt 

mxm^M^mw^^. *fc«^tt«?aA*iiH4@#:* 

*i^i!l-r-5::^:tC-^cO, j£<7)ffitt<D^^U7aA«eci 

<i^iO, U7S$S-&S^^^7tm^-e. +A'U7^ 

[^^«IE 1 6] 
[ISiE^^JS@«] 0 12 0 

[liiE:&ffi] M 

[«IErt^] 

[0 12 0] *^f4|WI±® I pM, E aM^±IBieia<i:-r 
^c:i:(3j;-pT> $fetcai'^fc+vU7W:/D-y:^^>i;^5a) 
^ICSD^, #4^^U7*ifiH4MtCJ:0ffil&;^i#)K't'Sr» 

\z, *^c9*#;?)^'$ e.tciPi±-r^o citKc^L, z.n<^ 
>!/^i»W]<r)i^^m%^n\z<<u^. 
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l^mm^El 7] 

imiEKtm.mB^] 0 12 1 

[0 12 1] ±i&<D^<Dfif)^-:!%. i.i-rn*^*^±iB«[iB 

[^i^ttlE 1 8] 

imjEMMmm^] mmm 

miEM»mS^l 0 12 8 

[0 12 8] S?J1.^5>7'1 1 lC«a*3g5>7'5rffl 

2 0 0 ~ 3 6 0 nm®tt«©&fi(C^>^L. •^>-:f)VS 
^ffl(cMWt"-5. 2 0 0~3 6 0 nm«7tK. E = hv 
= h (c/A) (E : X^;i.4=-, h:y5>i7^^, 
V : iS«j|^. A : jSS) ©iC$:fflt,^TX^;i.4i-fCjft» 
-rSi, «->!r6. 2~3. 4eVi:;^d:S, ^IW^tSSifi 

S-S. ;i©x:^.JP^-*t-»fc^««JtttPMSJ:i:Vi*3tl 

1 3*3<tt/fiX:^;|/4^-«^H-|^gBl 4<&ffli.^Ttl-S5: 
/'N*-y^^7>K«iE^x^;' h'i5'<A4^©IS:A^■i:L 
ro^iiEnt<^:<D?»m^^Lfc«. 0 3f::^-rJ:'5^cliex:?^ 

[^^WiEl 9] 

mmMMmB^l o i e e 

[ttjErt^] 



[0 1 6 6] <*iS«SJ4>||Jfi^Jl (CtJOiT, h'JX 

«^aAfftjai$^5|sf i LTm- fx [ 2 - ( 4 - t e r t 
-•:/^)iy x.-)i) -1, 3, 4 -^^^•y-v'T^y-JU] 

[#M«iE2 0] 

imiEMmmm^} mmm 
miEMmms^&i 0175 
[tiiE:^^] 
[«iErt#] 

[0 17 5] ^ViT, 1. 1 -tfX (4-v'-p- h-ij 

;UT5 y :7xx;i^) v5^o^4-it>^^lfafto. i~ 

0. 2 nm/ s e c TiistiS 0 nm(Di|t$(c^^|L, ^z: 
[^M*IIE2 1] 

[itiEM*«s«] mmm 
[ttiEM^Jsa^] 0 18 0 

[*IIE;5S] 

[0 18 0] ^-f. 1, l-fX U-zy-p-hUJl 
T5y7xx;U) ->i'P'\^-9->^^«a«0. 2nm 
/s e cT'5 0 nm®JP^IC5i*b, IEJi&.Xmmmt 
Vtz, 

[^mmiE 2 2 ] 
mjEM^mm^i mmm 
[miEM»ms^] 0212 

[«iEl*i#] 

[0 2 12] ^fc, :itl^(7)a-a-#:?^Cl'iL.*a^#:<75'r 
^>'ft:5}^5^>->-\';H pcDiffe^««, 4. 8~5. 4e 
V©ftH(c$)0. N. N' -tfx (m-;>^^;i/7x:z 
;u) -N. N' ->'7xx;u-i. 1' -H:7aix;p- 

4, 4, ->^T5>*fc(il, (4-p-h-U 

5. 40 ev) m^w.-iEH^Ammmmit'^mii-r^ 



